Presence of several cellulose-binding proteins in culture supernatant and cell lysate of Eubacterium cellulosolvens 5.
Attempts were made to separate and characterize cellulose-binding proteins (CBPs) from both the culture supernatant and cell lysate of Eubacterium cellulosolvens 5. Once the CBPs were bound to Avicel cellulose, they were then effectively eluted with the solution containing 3.2 or 5% sodium dodecyl sulfate (SDS), but not eluted with the solution containing various kinds of carbohydrates and reagents. Namely, CBPs in both the culture supernatant and cell lysate of the bacterium bound tightly and strongly to cellulose. The SDS-polyacrylamide gel electrophoresis (SDS-PAGE) of the eluted CBPs indicated that the CBPs contained the two major proteins having the molecular weights of approximately 160 and 84 kilodaltons (kDa) and one sub-major protein having a molecular weight of approximately 140 kDa. Zymogram analysis after the SDS-PAGE of the eluted CBPs showed that two proteins exhibited the highest levels of carboxymethyl cellulase (CMCase) activity corresponding to the molecular weights of approximately 160 and 90 kDa. A major protein having the molecular weight of approximately 160 kDa exhibited a distinct CMCase activity and was designated as CBPE1. Western immunoblot analysis indicated that the proteins prepared from 16 representative strains of rumen bacteria did not cross-react with rabbit antiserum raised against CBPE1. Thus, CBPE1 may be a unique CBP that plays an important role in the adhesion of the bacterium to cellulose.